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#11 2 0 0 3 -3 1 8 1 4 3 ^- v : 1/ 

[3f*JR 1 ] 

frier- h^iiiixicff^&^ft^r- hmfetSrAHu 

friE**#a6«o^4 < t & finer- hme^fM^ti^TSBo^^ < 1 mi 

[»*JS2] 

jsv^Tmfiev-^ • kw >isin:is?n/:r- M£tit, frier- hmmm± 
mi s Fyyy^ * «>— frlE*#fr*«o^* < t i> frier- h 

friea^<7)^2»#^s*ffi^^<7)^${±^ frie^^xf->-> a >v±ab#u£5 

[ff*JfM] 

fXiev-X • KU'f >WM<r>mtZx.? v a 5lv»H*t|fi] LTfrier- M 

tfriE#-*#&«*M^fc<agR$0 2/3 «t t)t^lv^ t 4: «F«fci-* 111*3(1 T^MIS* 

m3 <nffitifrizmwi<7>¥mi$-mw:o 
im^m 5 ] 

frier- vmuott&it. # y -> «; n >\ ^iR<ii-e«^ y'j3>tm-f 

frier- hMo**-*^*** 1 ; v'j zm&iz&^x, frier- Mi^is^t 

lev-* • k v 4 y mmmm iz a -> 4 vm^^nx^^^ tzmwit-tzmioM 

frie#*#»«coOT^^cfrie^5 -r- b^ltnii&^r ? -r- Mi^vxyc 

frier? - r- vmmmRvy ? -r- Mi^ifficr- MioM^tBi^ff^-r^x 
frie#>i#:^^ftffiiM^frier ? -r- h^itim. frier? -r- Mts^r- 
on^^^ r- v ^ > ? > 3 y w& t frie^ ? * 7- y v a > t <bfij£ ?nfcy-^i 

frie^#:^±ic frier? -r- haling, frier? -r- nis^r- vnttut 
frie^p^^t M^frier ? -r- hasoOT^aai-r* stigLT»^ifi:^ 
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ft n Iff t % 

HulEr- HBPifi«rttwfriEr- hws#j|E|-£ffii&&A,-cr- Mi^Mt^igt 
[it ^ji 8 ] 

9 ] 

m%ttMfc&fa<oWkM^mzmfr*fcfc^&jLmz$>^x^ x-^mmz& \om$i^m 

[m^m i o ] 

iztim<7>¥m®-mw<DmikJj&o 
iit*^ 1 2 ] 

Buier- nsi s *''j ->«; n >-e^B£$ti-ct^>2)t#-&tci3v^r, frier- hWfiu^#taj 
^^>aAL> -e-of^i oo o r^±^^^aLTiuiB/FMt)*vsmt$**xfi^$ 
<b nfijx.^ - fc £#® t -tzm *jm 7 75M» i i ^^-rn^nis«co^*ffv^gofii 

imMm 1 3 ] 

friev-^. • v ^ 4 ymm<D^m^m^ i e/i 9 cm 2 w.±o^itii> huib^s^ 

[If 1 4 ] 

iS-Mtiifc *#*fci"*»*3l7 75MI»*3R 1 3 <7)ffitifriZ%ZM<F>¥mi£giW.<nWl 
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mi 2 0 0 3 -3 1 8 1 4 3 ^- V : 1/ 

[0 0 0 1 ] 
[0 0 0 2 J 

554^ ^^frv^Mti. 5±^IM<b^^$n-CV^ 0 MI S F E T (Metal Ins 

ulated Semiconductor Field Effect Transistor) & L < (±MO S F E T (Metal Oxide S 
emiconductor Field Effect Transistor) J±, «fc 0 <<V^-£-7i J jfc#> £> ftT 0 L^L, 
f«fb^iitfUonT^5|tO^S-C-{±?Sv^f £$:Mf&-t&lzi±m%-tf*>Z>o WT, [12 4 
LTt*<7)M I S FE TWH^ftCO^T^t^o (H24(i, 3tOM I 

S FETO^itxailfMllI-C-^^o 
[0 0 0 3 ] 

i "f\ HI 2 4 ( a ) tCTTC-f 1^1:, y'J3>^ fO^ig^^ 101CSTI (Shal low 
Trench Isolat ion)t£#T^ ^xmj-ftMW& 1 0 2 £ff;)&1-£o 1 0 1 ii 

, $]xfi\ nM"C&£o i^ty- MfellMt Lt, tfflxJf, 1 n mfSJgoy- hMffcBt 
itm 10 3, r- Mi 1 0 4 t LT 1 0 0 n mUmntfi) 04 ?:SILt ' 

r-MjniSrfi^o *%v>-c\ ^t>aAW^^y-x • k u- ymi&<nm^>fi-Z' 

Mz.li\ plwnr> va >flft 1 0 5 BMt4 0 ^ >v±Aft<7)^Ifl(i 

#'WRTA (Rapid Thermal Annealing) ~C$> *U£+55-C& Z> 0 
[ 0 0 0 4 J 

ifcfc* 124 (b) C^tiTC, Y- Mi 1 0 4 (D%m\'~. Y- M!l£*&li §1 1 0 

Y v ^ y (Dm^^^u^hh^ y 9 ^ hi/^y?~>3 yWMi o 7£h?j&1-& 0 = 

^ * 9 k/t^^ya 1 0 1^<T>4 :* >&AK: J: t) Y- Mi 1 04i:i3>?^ 

h v> > 9 v a ffl l^i&tJ^aA^ft&o 

[0 0 0 51 

3fcK, El 2 4 ( c ) H^i" J: "9 IC, 3>?^hy'ty^y 3 1 o 7 8.0*'^- M 

i 1 0 4 U i± A $ ft fz 4 * y £ fSttffc-f & £ ib £ , 1 0 0 0 °C JiJl± O £ 3 o 

<0 . S(^o/:xnf>y3> tilt 1 0 8 T&^JjE $ ft & 0 
[0 0 0 61 

ifcU, IH2 4 (d) tc^i-i^U, +r , ;-f^ KtMf^fflv^T, v 'J n ^T^ft LTV>£ 
ny 9 ? Fy>> ? -> 3 1 0 7it®&LKr- Mi 1 0 4 <7>±M^C o^Niif 

o->nf vm i o 9 £M-r& 0 

[0 0 0 71 

o n mmm<DmrffiZf&znx\,^2> 0 m^nmwmm^nY- hmmm^m^nr^^ 

o 

[0 0 0 81 

ffSO^ttlrU ^(DUfrtzA s <7)^t Xf-y ~> a ymi&*Mf&ir2> (Fig. l (b) ) 

«*flP4 (Fig. 1 (c) ) , jHjtie**SE*$*LTv^ 0 

[2M$tfr\£lttl] Junko Tanaka.et al., "A sub-0. 1 ju m Grooved Gate M0SFET with 
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High Immunity to Short Channel Effects" I EDM Tech. Digest, pp. 537-540 1993 

[temtfrnvt l «t "9 1 -r 4»hi 

[ 0 0 0 9 ] 

JAT, HI 2 5 7^112 8^#.BBLtIfOMI S F E TOUfiTjftXy-eoBUB jfttco v» 
rmWf&o HI 2 5Rlfm2 6(±, r<S^As tBW^^ftA^foty'J 3>^7i 
a-?)S^^A s XltB<r)WkJ£frlnm* 12 7li, M I S F E Tri ? BJ££ titz^Si* 

|t*oi^o/;M I S F ET<75»riBIIIT*#>&o 
[0 0 10] 

::f, MO S F E TWMft(;Wt§p D 11© 1 oli, il^fl)Jxnf>y3 
>*£tfe^& 1 0 5 #\ 1 0 0 0 tJ^oafclfiU i (9 #t < &o T L Z i Z t X$>Z> 0 H2 
5 RZfm2 6 ii\ fjtfnr< ?£v>A s (t>3g iarsenic) tB (*'n > ; b o r 
o n ) <?M * >&A£fr ofe v 'J a > ^i/N-<7)^$77fn]<OA s X(± B oaUSfl-^ft?* -5 

ofcfc ZL^-C^-So -^^^^?Mffi{±> r- 0 n mlJlTi:i3V>T(i7\:ft 1 E 1 8 / 

cm 3 ^f)lEl 9/cm 3 O«i*r*ab*o L^U 1 0 8 5 0 COiifeMoi§#. **n > 
<7)^^$(i, 3 0 n mgKt:4oTLi 5 ^ t*^*»-6 0 
[0011] 

02 7 (a) , (b) li, MO S F E Tri*BJ£$ftrt:^MMI&or- Mix y v'O 

Vu-xmxi>z>o -en-rn 1 o o ouu©iftii«inr>y a 1 o 5 tm-M 

&<7>t±, 1 E 1 9/cm 3 a±coMM^vMMl 1 0 ^UiWcM^ ta o Tv>& tztbX$>& 0 M 

m^\^<Dwm.a. (a) -n^\<r>^2/z (ax 2/3) -e*& 0 L/^ot, 

EI 2 5 ^ f> jiff i> Z> t , [112 7 (b) K>rc-f «fc 9 ^tyjfo]^ 2 0 n mJil±5i c^'T L * "9 
C tffftfr&o M2 8 l:^ti $ (C, hgj&M 0 nmJilTC^-S J- * X 

fy'y 3 >m.WLffV-K • Klx^ >P^-Co^t5 ? oT Liv\ tli-^MOSFE TUf^# ? "C 
$ & < 4 * o 
[0012] 

:<OJ:tI:, x ^ x f > y h >IWoi^o T L J 9 <7:J6i:, ^OgB^tc^ 

[0 0 13] 

TsTy's 3 >O^$:frftO&JKri*-f--\'*/i'0>jiftfi^ o$t)iE18cm 3 £+55^3 
TUSiiSi: **ai$^S-e**o MoT, 0 2 4 & 0*12 2 5J: 1 ), <7) ^ $ l± ^ 4 < 

[0014] 

*l§0^«±. Z<7) X n ^*'ltl-«t 0 KZtitz i>(DX$> «9 , x.^Xx>-> 3 ^flitO/p^fi^ 
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T, lolft ^) ^ t ^ ft AUi t ffittf tiftlSI f ffl v> TM i M I SFET^^Iti" 

1 lis £ * *-r z> tz £> <r>^m 

[0 0 15] 

#f&^f±, ^*#a6«u^j«$nfcM i s feto^- hmsrsiuctem-f &3&5^y 

a. * x r- > -> 3 > flM<7)?£ $ O 2 / 3 «fc <0 ?v>:J: m$fflLX$> *) % £ £ 0 

ftl^MISFET^^t^o fOg*i?IJ, 6 n mJiHT, Sf i L < f± 6 - 

2 n m^) ? iiLTv^ 0 

[0 0 16] 

-ft* t*(Di&U (6 0 0 tWT, fcpi L < it 5 0 0 V&T) X^f& L> f<0li:y- Mg 

C %<Wffltt LTv>£ 0 CO&KM I S F E T iiZM LX^ft>ti^> Y— Mi 
■fO^^^Sttfb^-tir^^ii'O^M ( 1 0 0 0°C1^±) CJ:oT^*#i«f^ 

FET^Ilt^x^^f >ya^M (g|v»v-^- Kl"f>«J$) HMt^^t 
^■Blfg^^^o 
[0 0 17] 

iix^^f >ys >fl*ic <t x? > * h v^>^va >fR*fc*»ibfl|dt$*i.^:v-^fi«a 

»? g|>^-Ci5 «9 . 6 n m&TX$>2> Z\ t ZW&t Ltv> 

&o mtim&n^mfo&fc^tmfrhnmzi*, itu ie^ ? * -r > -> 3 ym&<r>4 *>&ab# 

[0 0 18] 

HfffHV-X • Kl/^f >^i^«Dmif5i^Xx> v a SWC*t[n] LTH&fSy- h 

M<Z>TSBKffi3ELT£»K fo®4Ltv»'5»^S$l±, iffix^xf>y3>i^t 
<7)iulB#*#:^M^^O^$60 2/3 i ^ K Ltt^>, buIE^- M 

^ftiMIv^:U s tHo lffiiE4M*#^K^j£$*ifc¥##^fifi, n MM I S 
F ETWplM I S FET^ bffifSL £ tl^ffiffiiM I S F ETf^oT^t> 0 BUlE^ 

[0 0 19] 

5 -y- hmmzftfo-fzumt, mtt^mfc&ts.ofmm&.izm&y* -y- hmmm 

U ^Orj^^^ bi?*>9 9 sa t huIEx. ^ x -f > > 3 t *»e>flUfiS*ifc 

V - x lil^S V K U -f > flM ff^^-f *Ifit, HfffE**#^± HflffSE r 5 - r- h « 
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[0 0 2 0] 

iufEli^^^jf #^+lSM^ <b O?! £ (3\ buIE^ * x f - y > a >WM<D 4 * > &ABf lz 
[ 0 0 2 1 ] 

£6 0 OVl^TX-mit-r^ X n i:U^^ iit)§£S^<0?££t± % 6 nraWm^J:o 
Xi>&^ 0 mUY- YmUtftf') i/') ^yxWifc^tiX^hm^lzio^x^ ituiE^'-hm 

iw»^^>aAL, ^-0^1 o o o v&±xm&mLxmtt®.yd£ft;mt2*t 

h\zmz-Z> X ^ K U^^o HuIEV-X • Kl^ >^O^t>&iJ^U E 

/ 1 9 cm 2 &±<Dmmt. mtttmt£^Kfrh'J>% <H10 nm^m^i tCL 
T*)&v> 0 tuIEr- h«®U*°0 y'J 3 >«rJflv»*#£\ fifE^K^f R**riMMK#36 

[0 0 2 2] 

t v»-9#-^u*i o^-ru, ^wcii, ^i;^f>^ a >ffimzn-t>&ts-i&.i& i m 

M<n^ffl.!®<DmiimiM>M.lz$thir z ttfx £ X , R-o&tEVj *y&Xtfiffi tftmt&M 

mT%m?ffillZiJ£ffi.'?2>Z tlti&mX »)#StC^*<i-*ifc* f -Ct, M^MI SFE 

[S§93 * ^Jfe-t £ 7t tf> Oft &(D%m ) 
[ 0 0 2 3 ] 

[0 0 2 4] 

mi (omtmm) 

*5kWXl&, V-X • FH ym®.*m$LlrZ>x-? Xf> v 3 >®i*OS^$>5*3 0 
n mgJK fc & ii£5fctf> >f * > ft A + Stt-fk T - - ^ttfff £ ffl V » T , «t;fr IfijO J£fl& £20 

*S 0 *:<Dtztb\z^ ^5£Wli, 'J>% < i: *> y- h^STOf * v-x • Kl" 
[0 0 2 5] 

£1\ HI 1 JIjMH 5 £#BB Lti 1 OHiii^^f-So 
[0 0 2 6] 
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HI 1 Mi 3 it. #'J v 'J n Mitt^M I S F E TO»aiXgWflBBI, H 

4(±, HI3 (j) i:^tMI SFETOiffll^^LTv^o COllJfc^lUc&tj- &M I 

(a) IZTTsZtifzJim 1 ii, y'J n > £ ^O^MMNMR 1 ^^Sfl^lC S T IJfcWfciffc: 

liv>T, &i:»*t4y5-y-hO*S#ttkLT, *° 0 > 0 = >R*JSRi- 

4&o f r-M6ii3^MtSo -<dy- vmmm3 6 nmfswuit*^ 

ft*or- hilftilUlKW: 1 . 0 n mfSJ$<7)S^M7i^*$n^>^\ IW^ntXflJ 

5 , r- hmmmmm 6 , 3^n-»^v3 7 zmm.-t % 0 

10 0 2 7 ] 

* *VHfv*i&J||Bl&<7>fci&K 8 0 0 °CflJ^ <oMS£fir -7 o dfUCfco 

tx^xf^ya >fIM<o^^(±, l 0 nmtlTi:M?ntv^ 0 3MM$*lSti, 09 x. 

[0 0 2 8] 

Ell (b) ^#ILTIt2^-^f^o ^OXflT'fi, * BHftiSJR & 3 - O 
7 * -> 0 n ^M-fbH (SiN) SS^y'Jn^MI (S i 0 2 ) 9 *m%Mftt 
[0 0 2 9] 

■SfcU, 11 (c) *#ILTIg3^t-6o iOXS-Cli, SW*6*tffil 
7-ft-y'JaytftI (SiN) 8a^>'Jn>M (S i0 2 ) 9 £ C M P (Chemi 
cal Mechanical Polishing) ftf i:i WltSo LT ^ 5 -<DV- h Mfe 4 ^Sttii - 

[0 0 3 0] 

^C, S2 (d) f#f.L-CIS4tRiflt4o :<Olit*lt JVN#tfilR#>'b&tt L 

13 «r*#fl*fcfc'«>Rfcfljv»-ci$*l-So ioftlciD, 1 

<7)M75 ? ®m-rSo fit, I^iI8, 9i:ii, ^S-or- httg&tfr- hBHfc 
[0 0 3 1 ] 

H2 (e) £#BBLTXfI5 £f£9§i-£o ^Ctiir- hPiPi 1 OOMCi 

-?mtWk \ 1 ^Mt^o BMLifi. ipl 2 n m*UgO;H:-e&v* 0 BSHbfiJKJi6 0 0t 
«f i L < 14 5 0 0 <r>feMtf&\*o 
[0 0 3 2 ] 

12 (f) Sr#JS LTXe 6 o CCT?H-/9X-rBfe-fbitl 1*^*1" 

^*;l^igc<7>S<^?££ (J^T, 'J -k* (Recess) itv^) i±> -fvX^r 

mtWki 1 <DmM<om¥-ftxhz> 0 Lfztf-oX. ;ov-txKft^;n 2d, o-t^i 

rt ? |-J 6 n m-C&So 
[0 0 3 3] 

H13 (g) Sr#JSRL-CXe7*RW"t*o ^vltlir- Hia^r- MfelfM 
^ffMt^o r- h 46jMfcJK 1 3 It. $lx.ti\ ^XvfftCJ:!) 1. 0 n mSUS^BHtli* 

{±ill#2 003-3080829 
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^ftX^Z> 0 / e£X~7° : 7 Xvtz X h "7°n -t^XMf& Lt^^ <£>T\ 6 0 0 r WTT'M Dlfg 

-c&& 0 s^-c, Y-bfflnmi o cy- MSM$4-£ii#>:&A,-cr- mi i 4%Bm 

£ C M P ta tlz <£ 19 ^FiB-fb-t 4iv»H ^>tf s & * ° - <^%W^W-X'\t Y- h i: L 

1 0 0 3 4 ] 

113 (h) zmmLxums zmw-t&o z<Dxmxa, fmzntzY- vmu 

4 -> 3 >-e&&<7>-c, 'ft^aAMtiiv^, y-ntucit (As) 

^'J> (P) % **n> (B) icV^T. y-HI14t:aX§ 

tittfttoim&lk-t&tzibiz 1 0 0 orwx^/^MtMaxfi^T n 0 :<oMt: 

ioT, xUf>-/3> MM 5 & < & •) , iJunkm £ **ggv>i * Xf>ya> ^& 1 5 
**^J!R $ ft & o 
[ 0 0 3 5 ] 

133 (i) S:#ffiLri8 9*Silflt4o £Wie^ttJf Wlfe»ll9 £ 7 -y Ifcfc 
i'« , lv>tSKflfl{:iSt4o Mv>T, v S i NR8 KtfLTR I E (Reactive Io 

n Etching) ta f y -f- > 7* ft n Z. t [Z J: if) a y 9 9 h/t/^ya >v¥M 7 (O 

[0 0 3 6] 

HI 3 (j) RO f 04S:#ILTIgl 0«:»WtSo @4(i, HI 3 (j) 

>7) ? MaiLTv^^- Mil 40±li3>^ h v> > ? v 3 7 0±Bn^S^ 

ttKC o^N i itOv'Jf'f KJB 1 6 HMtSo 
[ 0 0 3 7 ] 

Jtt±, Iff 1 -Hm 1 0 Ci IO ^1 co^IIIi:i4f«It^4MI S F E 

('; -trX) #t£lt hftX^Z> + * *)\sffii&$:MM-f&o 
[0 0 3 8] 

U -b 7. K -f- ;u (i , ^^^^S$tLTv^55? (ffriS Lfca >^-/lM I S F E T 

> r-tZ fix \<*2>ii*. 1 2 nm<7)iftI^Mf.6coi:^4- 

< t t 7 0 or^i-ei^^X^^a^gi: fcSfcA, x^xf^ya ^llt^co?^ 

[0 0 3 9] 

i"f\ B6fl:iaS7& ? 4>fc <H 6 0 0 rJATOl&a-e* *K xnr^ya >ffit&*<D?Fm 

ti^fttcttf^ c tt±^< ^v> 0 fit, *)i<mm<7)>) -txm-temitmw-v®) 

[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 

thliE#2 003-3080829 
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i ^siiiciixnf^ v a >m 5 fwmUkmfcWLmM n (in, 112 rzf 

11 301 10 lzfflM1r&) tftbZ> 0 xms iztetfz 1000 ttt±wiMI<or- MS 

14fbX^OHulC^V^T(i, HI 5 (a) IZyf; L tz^- ? X t > -> 3 >J£ifcJf 5 (4 1 0 n 

mttTt^^o fit, iMit-li, Z\<Dfe<D 1 0 0 OtOMliJ: 0 , IE 19/ 
cm 3 m_t<7)iMJSJ£i&TlM 1 7t5 ? , 1t/5ft<Dj£f£coJj£ift?JijUl&oT, 2 0 n mW±l^ 

^2/3 T&& CD T, ^$^f^0^f^i(±, 3 0nmggt*4„ 
[0 0 4 3] 

LfrL&tfh, *#§^U£;i>T(4, (*&6nm) filt^-t 

^wU^^AT^^o MoT, 15 (b) H^-T4dK, MJ^MIIit 1 7(4, « 
1f77ft«ifcT£ £ t/0 ? tH*^^ o |25 (b) (4, iMflWi^ Xf> v 3 >fIl£co — 
^^Ltt^o MoT, 1 0 0 0°CJ^±O^^afi:<7)i^XT>v a >Ml 5(4, « 
^fa^mkm&mmiz&^XMMMiZ'Jsfj: < 4 5 0 1" *^|pJOj£«[*f±, [3 5 

(b) K^i-J:-? tc, m$^f6]<7)i£t^fi (A) ©|^I2/3J:*)+M$<^I. («2A 
/3 ) o oi0> 2 0 n m 4 *) +flyh$v»o 
[0 0 4 4 ] 

[0 0 4 5] 

m x. (4\ M?£co 'J -b X K-f- -v * ;i/ * MI S F E T co?FM:fri2cT(4 , x^xf>y 

— 7'IM I SFETIi'JtXl)}^i< H10 nmT&£ 0 L/^L, <7)(4 £. 

*il:li^<SioO»5, o^i), -f-^ *;i/MM«0'J -txili, 1 0 0 0 t^lwi^I 
fjco^^x-f-^v 3 >WMco 1 E 1 9 /cm 3 J^±coi^?t^J£t^TlMom$5^7 , 'ilt U -tx 

[0 0 4 6] 

7^>va >flit(4, 1 0 0 OUUOifel^^i^Xr^ya >^#OS5$ftJKi£ffc^ 
JtcD$=£^6 nml^bJC&S J: •? ^iM^tf TiO^^^r >y 3 >^#T?3rlttttf$r 
<b&v> 0 1 0 0 0tW±Wij!!iI^^ifeo/:*i:t% -f- * * fr^MZ U -fc* 

Lfc»'gH±^5fe0iO0 2 8 H^Lfc J: -9 (c, gEK ji ? 7. x > -> 3 >Hi£# s V • K V 
-f ymitm^m^^X L f o T£> 0 , d tl£ 6 n mflj£ 'jtXL/^C^-C-h^V v X 

[0 0 4 7] 

*f&9§T(4, ■f-^^.^Sl** 'J -tX Lfc&K 1 0 0 ov&±.<DmMm% t\ x^r> 
-> a ^«#j&*a!< fc**M&3*fT"9o ^1 0 0 0UU?)iilfk x^xf>->3 

[0 0 4 8] 

$ o(C, *#§H^(4, xnf^ya >ffl$L<D 1 E 1 9/c m 3 J£JLh#£ L < (4 1 E 1 8 
/cm 3 m±.cO^»tJ^t£^Ilt<7)^§75 s \ 6 n rattTff i L < (4 6 - 2 n mC^otv^ 

fitS. L-T^oT, ^ffcWT-^jSSftfci* X-f> > 3 >mt$L 1 5(4, t£3fc&fl!rtf><> 

ofcli, 2^co^^%cof£t^)2;^(9 7)^^oTv^o -eo)A75 ? f)^(±, -ft>ttA^ft 
^rti:J: 0 ffbt4 miC^-fS CL «h (±ffi3fc^V^ ? , -/UV-ya 

ju?xy->is a >^J£(4, iter- hm^^^tcjiMtS^M^rail^ + O^M^^K 

tBIE# 2 003-3080829 
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iSttflto^^ii^itf LT L in tub, ^WOffi&T^mitmsMZlfm-f z> 

[0 0 4 9] 
[0 0 5 0] 

1) -f-^ ^)VWM<D>) -tx^lt y^X-v-g^tc J:^^ftS#f*fflv^7t:6 0 0 °CJ^JL 
Tftti L < (i 5 0 OV&Tl-tetf&^v ^^$Mi&<nmitRZf<y v F x 7 f > 75$M \Z X 

[0 0 5 1 ] 

2 ) ■f - * )\sWM<D -tr ^ g(± , x. ^ x r- y > a > flMO lE19/cm 3 VX±M i 
L < l± 1 E 1 8 / c m 3 lX±<DMm&1£fik^M<7>mZ5??zliJ- V * )Vmt&* ') -tx-ttUX 
X v> 0 ^Wmti:^-^ ^)vmi&<D 'J-tXfli 6 n m\XTU+£ L < li 6 n m~~ 2 nmtiK 

i ?t , ^?x-f>->3> ii^o^^s^m^o^ £ (± , -v * ^ mm £ -t x -t & b# * 

"C, (H6n mtlT^i L < (± 6 n m~ 2 nmti'oTv^ii U^^LS^finx. & 

8 0 0 Vmm^%kftVXTl$L^^Z 1 0 0 0°CJ^±(Ci5\/^r lE19/cm 3 l>l±<vmWk 
mtnkmM^m^^e nmWTWS L< {±6 nm~2 n mJii.TflS(;4^Mv^^cO^^ 

Ii:t^^:ttab^o f- * * )\/ v¥M £ 'J -fc x L fc|fe«±, HufSi^ft^teMflM^^ $ 
[0 0 5 2 ] 

3) y— h M^<7)TflStCfSMi"'5)fI^(<^>x. ^ x -f- > -> a >fl^{±> ICint^y 
[ 0 0 5 3 ] 

K^'fxyf^^'Jx y hx-yf y^CJ: 0#3*#^^^Ii:^^y^>XLT^ J: 
[ 0 0 5 4 ] 
[0 0 5 5 ] 

i;:J3i/»-c*>$!j*a f f&«$ft&o &-tf&£>, 1 0 0 0 ICWl^iMI: JDx -Siox ? y; f 
>-> a +5frU^i»!»7& , flHlfl:LTV»$rv>U * ^ft^^i"?* fe*, x.^x 

■r > v 3 yWM<r>iy- Mffi^trt h 7 ^wSttfHL^ffisfefc^fc-^-efc&o 

y^^^Mt^Chliai^^ *^-Cli, xnf>y3>i«i i K^otk 
1t^l^Oi£t5[(ifPl^fi<jHWJi--2)- ttfX~£2>titb^ 1 0 0 0 r^±<7)^^S^J!jnx.-Cx. 

J3V>T <> % < + ^;^'Jty; Lf:|i:x^7vf>y s >iil$7j ? 2 0 n mJ^_tO 

[0 0 5 6] 

1J«T> H6a0 f BI7«:S&J!P.L-C»2Ollifc^aSIS:aWi-So 
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[0 0 5 7] 

m6RZ/Wi7 (i, ^ MStt^M I S F E T coMitlflBfrMH £^ L T 

*o ^<7)Hii6f^T*(±, nMISFETRffpMISFETfMJti^ffiiihv^y 
X 9 *%%m-tZ> 0 Z<DM I S F ET^Mt^i:*)/: , 15!lxJi\ WS ix tet*(DY- F 
mfe^Mil^ifr f"C ([16 (a) ) (±, ^10^Mff^.co[I13 (h) £ "COIfl i: |b] 

>^i*ofg:ffi#ifl;&gl&fc#t:: 1 0 0 0°CW±coiMS ( 0 -t^^^, v»Jir- HSKbBI 
^Totl^OT*, [16 (a) ^ B# jS"? «4 SB vvx. -> a >fUt3 0 * f ffM 

£ftTv>& 0 
[0 0 5 8] 

El 6 ( a ) H*5V>T, Hc07jE75 ? nM I SFET, WpM I S F E T "T & <5> 0 I^«M 
ISFETIi, > 0 3 > ^ t*<n¥-mW&WL 2 1<7)STU" 2 2 tc(x M $ 

fi/cMiCM^ftitiMWv'X^XT^y a >mMZ 0 Rtfa > * 9 F v -V 
> ? -> 3 >m&.2 7 ?J»<b$r4 • KU-f >v¥M^^LX^^ 0 ~s 0 3 ^MftJU&lK *> 

0 n >»ffcR*^«flE$fLfcJlMi|6i(tR2 6 CliWS ix & frt* <b 4 Z> Y- F 2 4 

ft Tv»& 0 ^Sf£«l£2 1 0-f--v^^««tC{±r- Mg2 4 co—SB^ffla&i&t 

n/^gi^^ffM^n, ^3»-f««2 1 1 ¥- bmu2 4 t orate t±r- vm%Wk2 

[ 0 0 5 9] 

• ^C, @6 (b) J; o i:> WSt2 1 Cli^- Mi2 4 ^SIt4 P 1 1 

2 8 tfMf&Zfi&o nMI S F E T«KW:> MS2 4tPtl28 fcOHi:, «i 

(i\ T i NftifOAy TJf 2 9t5 ? $ b IzMf&Zti&o fit, Pti28C(±, $^Lt 
laWfcftS <fc J|i|2 0 n mflgcOT i Nft^<U 712 5 T&^J&Sft&o 

[0 0 6 0] 

^C, P ti2 8**«aLT*»<b 5 0 0*C*iJgT:-#3Mfc*«2 1 ti&ltS. -t L 
T, 07 (c) U^-ri^lC, KOiMICit), pMISFETil©r-H®2 4l± 
, P t mtKBLX, W + P t S i +WS i x -frbtaZ,?- hMU 3 1 H^t>^ 0 nMI 
S F E Tffl-Cfi/s'O yjg 2 9 rt ? P t fcWS i x t tfJRlL.fcfflih LTV^OT'^- F ti. r 
- Ht2 4 coi it^So 
[0 0 6 1 ] 

*fcU, @7 (d) U^i-«t9H, P t M^T i NA^i^IM^'ia 
o £ O & £ f&Ig £ fr ? o -OidtcLT, ^ - FOiliM I S F E 

[ 0 0 6 2 ] 

Z<D X -9 ^Hlflti, ^ * F COM I S F E TC kiSffl-f •£ C t * f "C # 2>o 

^*>, ^ ^ )\>Y— F His v>T & , &t£<bii + ^*)Vffiffi.$:V^tXLtz'i%L\,Z3->? 
a >ii*£rt ? 2 0 n mJSL±©asS «t o ^MS^Dx-T £ F 7 > >' x ? #tt_h^r < P«9 

[0 0 6 3] 

ttz, ■f-**)Vmm<DV -tXili, nMI SFETtpMI SF ETt^Tt^o 
'J-t^i^fx.^fcJ6i:i±, 1?lJx.(i\ IS 3 Srfiro £f£H, if nMI SFET Hifc/i tt 
^5-$*- F£J&*U IS 7 i -C *■ mXfr V 3*£V>T, pMI SFETlii^'lt/5- 
r-h£l&*U IS 7 £ "C & JH&fir x. tf x ft^H«OV-t^i*nMISFETt 

p m i s f e Tx*m±Li<z^it-£*tz> z ttfoitfex*hz> 0 tfz, y~?-> >Y— F ^n-t^f 

[ 0 0 6 4 ] 

7Ki"o 118 ti, ^co F v >vx ?coL#vMi£^- Hi:^LT7'n y F L^:it**l>o 
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l&$ii|7^L£ Wit (V t h (V) ) £t^U AM*** h y VV7,*<F>¥~- H (Lgate ( 
nm) ) ^Ltv>|, 0 H] \Z7f^ J; ^ {- , -f- ^^IJtOg*^ $ ( -fc Xf (recessed 
depth)) rt ? 2 n mfrh 6 n mtclix.^ C^oT, Iv^y- M-C'LivMI^T^ot Li 

ttW4r*t^L5fc#1-<Uf (^flqfticfi l 0 0 0 r&±<0*M&3£ <fc «3 *SB*HHfci"*Ltf) 

[0 0 6 5] 

(»3*>ISifeJBJ8) 

[0 0 6 6] 

*Iliitii, DRAMt I/OS|S{iI9v>r- hBMfcBlfc poly-Sir- hmSOMI 
[ 0 0 6 7] 

HI 9 -[HI 7 Sr#«L-CKWi"*o HI 9 -111 7 (±, $f ^«i3<7)iliii:ib^ 
M I S FETOSijilgfc^-f BfBH-C&So 19 -Hi 7 Kfcv>t\ HI n (a) liDR 
AM, Hn (b) finals] HI n (c) (ii^iin v y ? lUji&Srfc LTV>& (n = 9-l 
8) o 

[0 0 6 8] 

*(0^i"f)*ifcj£1-So H9i:^tJ:ii:, STIj|^iI^Tf^ii« 
[0 0 6 9] 

m i o KTF-f x n iz* dram, mmmm. Rtfssaoyy ^@f§os 

1 ±tc, DRAM^fi:ffl^f,ji4 6 nmfSK<Olpv>y- hStffc!8S4 1 HMtSo *^v> 
T\ m$l®ffi%:t'izm^2> 3 nmgKoy- h «MtR*:^jft1-a 0 y^97^ - 

o l" >X M^*f£, m 1 1 tc^i" i n \Z, HaiHg&^S i 1±K3 n mflJ^or- 1 
BHfc!l3l4 2 *MtS 0 
[0 0 7 0] 

2 Cf>^-;^ffMt^ «t 9 4 7 -yBS^ai*v»^<6, D R AM^HSHJj&OM I S F 

[0 0 7 1 ] 

HI 1 2 Izmir*. *> 1 0 0 n ragfto-f') -> 0 a flnlLTr- Mi4 

3 Srff^i-^o hgli2 0 nm, DRAMWf- Ulfi6 5 n m 
, JSSIIIft?)*'- hgti 0 . 2;«m-e&&o f LT, ^ * >V±AJ£#T^!M3J£fT , Y- 

^fit*l,'£-Iii^^ 0 ^ 5j->y±AB#Ctl1»L£v 0 a > »K O ij£ H B B f± £ m^i-^gjg-c 

#H2 0 0 2 - 1 5 1 4 2 8&«H|E«c$n/cX e 777va7>7^ffl^FLA (Fl 
ash Lamp Anneal) ft*^, 9 >7°T--;i-K#f^fflv^ci^fiMB#^Ma^ : ff 5 fc#-C 
<fc -2> 0 

[0 0 7 2] 
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IH 1 3 izm-f* n K> 1H14 6 4- lift L X W-lB.it & ft n 0 ^v^r, i^iin y ? 0j& 
<DfrY- Mg4 3 ^SKI^iLtSany-y h £ HHP 8*4 7 

[0 0 7 31 

HP LT3I*t£it4 7f^<D^-^^)V^M^ 1 0 n m^JKBHtLr, 7 7 glC <t I) C CD$j 
itm<V v ^ > 0 o II 4i:*tJ:T(: v ioaiCJ:'), ?5 ? 5 n mflSco 0 

5 0 0 rjaTO&ffl-CBftfbJ^fif x. So 5 0 0 °C&T<r>i& : &xmit1rZ> Z\tlzX^>X, 8 0 
[0 0 7 4 ] 

\z X 0 &*Lfc8L H 1 5 tc^i-J: n Mmnfcr- hm^4 9hpoly-Sit 
tz It p o 1 y - S i-GeH44 SSif n v y ? W$h<r)Y- h Mfl-fl- 5 0 £ £®HJ&111 

[ 0 0 7 5] 

•«j£#t£^&*k iftffm^r- filial 4 9 oj&imiitnc ? y^a^tf -9 - t&m& 

&o fWlflli, 7 •yW.^M^^n Bf*{zi3V^-C, D R AMO|i>y- h WtiKte 4 1^)1 
[0 0 7 6] 

< fc ^ln>7 7 0^OnMO SFETipMOSF ET«r- hmfefl^H, 
fnWUtii^O'ft^ftA^ff-jo If nMOSFETCWLtfi, fc*i7fc 
(i 0 > , pMOS FETIi'f t& ? ^#6% t L r Mr* -6 0 
[0 0 7 7] 

?®m<D r- vmmuns ox*mt>tix^z>tztb, fe^ium^ xniz m%^>fzm 

#5 0 £ «t 7**7 rXffcLr isv^T^^v^ 7 r 7ft£ X 0 =?f -9 CI t X\ FL 

A^ta^L A&mxmizti&yt<Dm.MW±tf<o. x ^M^mmt-h^^^tzubxh 

[0 0 7 8] 

>X^X\ m 1 6 IZTfi-fX -7 tw, r- h«**|-3R-5 0 O^FiBft^f o"C, ^Iny'7?i 

&fir&ffiv*r, r-hti5 0Cli (As) ^ 0 > (P) , **n> (B) & ¥<T>7frWto 
ZmXir&o Mv^T, r- MI5 0 Sn^:^««»*fllttfbi- htz*> iz 1 0 0 0°C 

jia±of&teft&&gig£?T-9o z\<D&-Mmiz x o-c, xnf^ya^mtKit) 

[ 0 0 7 9] 

[1 1 7 fcgrt J: -9 K> (SI 7 (b) ) tm&Wy (HI 1 7 (c ) ) 

lift i: ESS n -y ^ EIS&O V-X • K U -i ytfiMm 4 6 TkXfY- h 5 0 <79±Mi: DRAM 
(HI 1 7 ( a ) ) or-h5 0 ±Mtc t x. WTN i v 0 -9- -f K 5 1 4- +h 0 -9- -f Kifcffi £ ffl 
^TMt5, -eo^ y-7 • k w y 4 5 , r- h 4 3 ^OSB^^tf or h 7 

[0 0 8 0] 

^ifcfi^rfi, DRAMO^t^y^(:iI^lA$ft4-t^il;LT, DRAM 
coy-X • K K > 4 5iC(±N i y'Jt^f K5 1 ^MLi^oto DRAMOi^iSfb^ 
t^!?${:$i:T, 7ti:x.(f, h V >f-^r t^y fix v^v^ K 1^ -f >M<Ofrm 

F^fll4 6 ^rl^*Lr, Kl/-f >M<Dfr{ZN i y'Jt^ K5 1 ^MLtil^, 
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1 0 0 8 1 ] 

v y y-(Hi&<0^lc 'J-trX Kf t^;^tt^DRAM^?liL/:L S I ®m£ftZf&1rZ>Z\ 

[0 0 8 2 ] 
[ 0 0 8 3 ] 

±f2^M^Ss 1 f±> JfiS&n y ? 0ftt;# 'Jy , j3>i/:i± P o 1 y - S i-Ge^f) 

vmmtns o znfr&AstitiK * ?)\<y- h ^itt Ltfffl l-c^, >>j7 

[0 0 8 4 ] 

il8-@2 4^#B8LtIMt^ 0 @1 8-02414, 4 <n?kfflM&K.%. 

£?-5>M I S F ETWljllfl^^tilit^^o 018—024 tCi5V^T, @m ( a ) 
liDRAM, 0m (b) {4JB:i2III&, Elm (c) li^ilny 7 7[iIS&(?)nM0S FETI 
(Urn ( d ) ? HJj&OpMO S F E Tll^^Lti^ ( n = 1 8 ~ 2 4 

) o 

[ 0 0 8 5] 

- F114 3 fcaA$ftfc^#t»fci&tefl:i-<&fci&tc 1 o o ox:&±<nm&it&Mmj:m 

f >y3/IOTM$n^c *v>t*i 1 8 {c^-fj: d Jfts§m#r- h&l*£E4 9 £ 
*ft»Lfc&, f:J:xlf^^f^yn^ KM 6 0*^It-?.„ * > y"x f > v 'J -9- * 
KM 6 0 (4, tt*MSt7&*4 . 6 eVWT"C*i). nMOSFET^y- H|i:lLtt> 

So ifc, ^ ^^'x^^v 1 ;*^ KM6 o^ov 1 ; ^^to^i^p^-rsitt:-, ft^ 

T > ^ r- ;u ;u -t P v^y^^r. A*?Jfi) v a-W y V v A ^ n > £ -g-^- $ 
[ 0 0 8 6] 

^v>T\ 0 1 9 iC^-TJ; 9 ^IC/s'j TBtfc 1 0 n mflgOv 'J a >^ffc|& 

6 1 &*tflH-£ 0 ^iny7 ^HKOpMOS FETf«Oy'J a>MftSl6 1 £j§#?|£ 
3k-rZ> (0 19 (d) ) o &V»TN 02 0 iC^i-J; 9 Ml? 5 0 nmflJ^OP tl62 
^MJ¥ 1 0 nmflJ^OT i N!g|6 3 £j&!Hi1-£o 
[0 0 8 7] 

ii n v y ? 0Jf§(7y p MO S F E T ffl&L<n 9 > y-*X f^y'Jt^ K 6 0 <a*7&*±ffi<7> p t £g 
6 2 fcRlfcU * 9 MI6 4«$H^o * * Mi6 4 (4, P t S i 

i/:liWt;:li^tif)Ol^f-e*5o * ? h 6 4 (Dj±mm%kl± 4 . 6 e Vfiif 

Ranyy^iKopMOSFEKOy-HIli, pMOSFETCiLfc 

[0 0 8 8] 
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nMO S F E TiMM (12 2 ( c ) ) iZ 9 > V7 t > -> -fr KR 6 0 , pMO S F E T 
fl^ (12 2 (d) ) h64 ^f^i-^o 

[0 0 8 9] 

HI 2 3 tc^i-J: -9 13, J^SHU^ (@23 (b) ) t%m^ V v 9m%& (i2 3 (c ) , 
2 3 (d) ) tOJfPiHljt 4 6 V-X ■ K V ■i >$tnk.m 4 5 O^ffi £Sttt 0 

m>x, mmmffi (123 (b) ) tizmv v -y ^mss 023 (c) , 23 (d) ) o 

V-X • KW >M4 5, Y- h 4 3, 6 0, 6 4 co±ffi<hDRAM (HI 2 3 (a) ) 
<nf- h 4 3±®tc/ct x.i^N i v 'J-f K6 5 fc^';-^ KM^fflv^fMt-^o 

[ 0 0 9 0] 

*^*fe3K9S^li, DRAMWJft^y^iltl^lA^ti^Ct^i^LT, DRAM 
<7)V-7 • Kl/^f ^4 5UHN i '/'Jt-f K5 1 iML^ofc, D R AMOjSSjgffcS: 

F^flm 4 6 £|5fc*LT, >fiJ<7)<^HNiv 'J -»M K.5 1 ^MLta^o 

[0 0 9 1 ] 

a±lC«t I), iiloy-y ^@K<7)<^lCj^Bfm#r- h%M4 9 9 )VY- Mi6 
0, 64^tL, nMO S F E TWM<F>* 9 )VY- h 6 0 <7>tt*Mtk/<> J 4 . 6 e VJEUTT" 
p M O S F E T mi&CD * 9 )UY- h Mfe 6 4 Oft^Hft** 4 . 6 e V JSLt-C* * h 7 > v 
X ^ BttS C t75 ? T*§7^ 0 *»o, DRAMCIi, i6jff S&r- 1 #fe*t II 4 9 *? * 9 )V 
Y- M±#*ELfcv»fcJ&, DR AM<7>&JRFs9k<r>ffl&&®&ir & Z t^^t^^fz 0 
[0 0 9 2] 

[0 0 9 3] 
[0 0 9 4 ] 

[0 1 ] ^flWffl 1 OH^SUli3tt&*°U ~> 'J 3 MStt^M I S F 

ETco^itXflMBIo 

[12] #§&^Of£ 1 c0^MB£ g .Uj3lt^»* o, J ->'J =r>£y- Hlfcf^MI S F 
ETOM^X^MKffBHIo 

[13] #§P£Ofil 1 O^Mff^tc^tt^^'J v '1 ^ Mti:tl>MI S F 

ETOMXfilffMlo 

[14] #§§BJ§0» 1 <D&Mmm~isii&#V '> 'J ^ l>m®i:i--i>M I S F 

ETO^I^SlflBllo 14 (b) (4, 14 (a) C^tM I S FETO|« 

[is] *iswo»io^ifi^ff.tci3tt*^ffl%**KWi-*«taafljrftor- m 

[16] #§P^Ofjl2 (D^mWtW-AZiotf h * 9 )V*Y- YnUtirhM I S FETW 
t^XfSKfrffilo 

[17] *%m<T>W2 <vmMftmi<zt3tf2> * 9 )V%Y- Mltt^M I S FETO 

Mitxfiifffiio 

[18] #HiPiO¥#flE««K*5»t* LSvvBoy- HR^1±^^i-#ttlo 
[19] »3 <DmMMmz%t> 2>M I S F ETcoMitXfl^^i-KffMlo 
[110] i3 0ii^i:ifc4MI S F ETO^itXfl^^-TifMl 
[111] i3 0^ii^i:#fc4MI S F E T<7)|StjiX*I£7Fl-|iff0g!o 
[112] »3^iKSi:«fc4MI S F E T<7)^itX?I^^i-©fMlo 
[113] i30li!fj:I^4M I S F E TO^itXfl^^-tifffilo 
[114] i3<9ilHC^I?^M I S FETCDMitXfl^TF-fliraio 
[115] i3WiIiiCi^|,MI S F E Teo$£jtXff £7F^»nK!o 
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im 1 6 ] 

im 1 7 ] 

[mis] 
[ia i 9] 

[120] 
[IH2 1 ] 
[@2 2] 
[S2 3] 
[EI 2 4] 
I@2 5] 



^ 3 <Dm,mm. 

m 4 (rymmmm 
m 4 o^jgif^ 

^ 4 <r>mmm 



;l£;b&M I S F E TO^jtXfI^^i-©f igHo 

Cj£;b£M I S F E T<7)M;iiI*I£7Fl-|&frao 

;j£;b&M I S F E TO^itXfl^^i-ffifMBlo 

Z&fo&M I S F E TcoS^^XfS^^-TKfffillo 

:Ife^M I S F E Tc7)®iitlfl^^i-if®|«l 0 

ci^&m i s f e t (Dm^nni^irmmmo 
z%-bhM i s f e t (nm^xM^Tf.-fmmmo 
z%t>2>M i s f e t nmmTjiiZTF-rmmmo 



[@26] «<7)^3g#^g<^M^& 

[127] M*04^1«®^M^&OPpm££^^ 

[d2 s] mm^^mit^m^m^m^mm^^mmi-^^mit-mm^m^-mmm 



[0 0 9 5] 

K 21, 101 • • ■ 

- • ^ -or- hiteisii. 4 • 

Xx> v 3 >mM, 6 , 1 06 • • 
^ * * h y> > ? y a > 8 • 

>@tfbd, 10- • • Y- M3P«. 
•fc* K-f-* 13, 23- • 



2 , 2 2, 102 

l l • • • y°yX-^mit 



5 , 105 • 
2 7, 107 
9 • • 
1 2 



• - r- F^tl, 14, 24, 31- • 
15, 30, 108 - • • mMmz X n & < & o tz*- 9 7. <t > v 3 >ffiti 
6 , 10 9- • •y'Jt'f Ki> 17, 110- • • V - X • K V 4 > tK*£[*|0 

2 5 , 2 9- • • T®, 26 • • • Sffi&lilgg. 28 • • 



10 3- • • r- hMfbKffcm, io4- • • r- bmu y o 3 



3 • 

a 

y »; n 

• • 0 

r- i 
1 

• p t 
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